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PASSIVE RESONANT REFLECTOR 

RELATED APPLICATION 

This application claims priority to U.S. Provisional Appli 
cation Ser. No. 60/693,666 filed Jun. 24, 2005. 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to the field of elec 
tronic article Surveillance and, more specifically, to a passive 
resonant reflector and method for the same. 

BACKGROUND OF INVENTION 

Standard electronic article surveillance (EAS) systems 
comprise a set of Surveillance gates that emit a magnetic pulse 
along with a resonant frequency. These Surveillance gates 
interact with EAS tags that includes metallic plates that emit 
the same frequency as that transmitted by the Surveillance 
gates when the tags are in the vicinity of the gates. When this 
occurs the EAS gate may receive the signal and activater the 
alarm system of the EAS system. 

Previously available EAS tags may be temporarily deacti 
vated using an electromagnetic device that is of a power level 
of magnetic gauss Sufficient to drives the metallic plates in the 
tag into Saturation. Once Saturated, these EAS tags are unable 
to transmit the desired frequency required to activate the 
alarm of the EAS gates. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present invention, 
a passive resonant reflector and a method for the same are 
provided. In a particular embodiment of the present inven 
tion, the passive resonant reflector comprises first and second 
conductive/capacitance layers, one or more insulation layers 
separating the first and second conductive/capacitance layers, 
and a transceiver antenna having first and second ends. The 
first end of the transceiver antenna is coupled to the first 
conductive/capacitance layer, while the second end of the 
transceiver antenna is coupled to the second conductive/ca 
pacitance layer. The transceiverantenna is operable to receive 
a transmitted radio frequency signal, charge the first and 
second conductive/capacitance layers with the received radio 
frequency signal, and transmit the received radio frequency 
signal upon a discharge of the first and second conductive/ 
capacitance layers. 

In another particular embodiment, the method comprises 
coupling a first end of a transceiver antenna to a first conduc 
tive/capacitance layer, coupling a second end of the trans 
ceiver antenna to a second conductive/capacitance layer, and 
separating the first and second conductive/capacitance layers 
with one or more insulation layers. 

In yet another particular embodiment, the method com 
prises tagging an object with a passive resonant reflector 
comprising first and second conductive/capacitance layers, 
one or more insulation layers separating the first and second 
conductive/capacitance layers, and a transceiverantenna hav 
ing first and second ends, the first end of the transceiver 
antenna coupled to the first conductive/capacitance layer, the 
second end of the transceiver antenna coupled to the second 
conductive/capacitance layer. The method also comprises 
transmitting a first radio frequency signal to the passive reso 
nant reflector such that the first and second conductive/ca 
pacitance layers of the passive resonant reflector store the 
transmitted radio frequency, receiving a second radio fre 
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2 
quency signal transmitted by the passive resonant reflector 
upon a discharge of the first and second conductive/capaci 
tance layers, and signaling an alarm in response to receiving 
the second radio frequency signal. 
A technical advantage of particular embodiments of the 

present invention may include the ability to receive and trans 
mit a frequency transmitted to the passive resonant reflector 
via a magnetic pulse carrier. The passive resonant reflector 
collects the frequency, stores the frequency on the positive 
upslope of the magnetic sine wave, and, upon crossing the 
most positive threshold of the magnetic sine wave, transmits 
the stored frequency in a radiant manner. 

Another technical advantage of particular embodiments of 
the present invention may include the ability to receive and 
transmit radio frequency signals of different frequencies. 
Unlike previously available EAS tags that only resonate at a 
predetermined frequency, particular embodiments of the 
present invention are able to receive and transmit a variety of 
frequencies transmitted to the passive resonant reflector via a 
magnetic pulse carrier. 

It will be understood that the various embodiments of the 
present invention may include some, all, or none of the enu 
merated technical advantages. In addition other technical 
advantages of the present invention may be readily apparent 
to one skilled in the art from the figures, description, and 
claims included herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion and features and advantages thereof, reference is now 
made to the following description, taken in conjunction with 
the accompanying drawings, in which: 

FIG.1 illustrates a schematic of a passive resonant reflector 
in accordance with a particular embodiment of the present 
invention; 

FIG. 2 illustrates a flowchart of a method of constructing a 
passive resonant reflector in accordance with a particular 
embodiment of the present invention; and 

FIG.3 illustrates a flowchart of a method of electronically 
Source tagging an object in accordance with a particular 
embodiment of the present invention; and 

FIG. 4 illustrates various components associated with the 
method described in connection with FIG. 3. 

DETAILED DESCRIPTION 

In accordance with the teachings of the present invention, 
a passive resonant reflector and a method for the same are 
provided. In a particular embodiment of the present inven 
tion, the passive resonant reflector comprises first and second 
conductive/capacitance layers, one or more insulation layers 
separating the first and second conductive/capacitance layers, 
and a transceiver antenna having first and second ends. The 
first end of the transceiver antenna is coupled to the first 
conductive/capacitance layer, while the second end of the 
transceiver antenna is coupled to the second conductive/ca 
pacitance layer. The transceiver antennais operable to receive 
a transmitted radio frequency signal, charge the first and 
second conductive/capacitance layers with the received radio 
frequency signal, and transmit the received radio frequency 
signal upon a discharge of the first and second conductive/ 
capacitance layers. 

FIG. 1 illustrates a passive resonant reflector 100 in accor 
dance with a particular embodiment of the present invention. 
Generally, passive resonant reflector 100 is a device designed 
to accompany or replace existing electronic article Surveil 
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lance tags, such as those used in retail industries for aiding 
with inventory control. For example, passive resonant reflec 
tor 100 may be compatible with a number of suitable EAS 
technologies in order to identify retail merchandise. As a 
retail item tagged with passive resonant reflector 100 is 
passed through an EAS gated area in a retail store, passive 
resonant reflector 100 may trigger the EAS gates to alert store 
personnel that someone is attempting to remove the retail 
item without proper authorization. 
As shown in FIG. 1, passive resonant reflector 100 typi 

cally comprises a transceiver antenna 101, two insulation 
layers 102 and 103, and two generally parallel conductive/ 
capacitance layers 104 and 105. In particular embodiments, 
passive resonant reflector 100 may also comprise protective 
layers 108 and 109. Although illustrated in FIG. 1 as a side 
view of a rectangular shape, it should be understood by one of 
ordinary skill in the art that passive resonant reflector 100 
and/or its components may comprise any Suitable shape and/ 
or orientation. 

Generally, transceiver antenna 101 comprises a coil 
formed of a suitable material, such as a suitable metal or 
carbon compound, and having a having a suitable thickness 
for the reception and transmission of a signal received from 
an EAS system and a length directly related to the frequency 
range desired. One end of transceiver antenna 101 passes 
through insulation layer 102 and is coupled to conductive/ 
capacitance layer 104 at joint 106. The opposite end of trans 
ceiver antenna 101 passes through insulation layer 103 and is 
coupled to conductive/capacitance layer 105 at joint 107. 
Generally, conductive/capacitance layers 104 and 105 may be 
formed from any suitable material, such as a flexible conduc 
tive compound, such an acetate film, while insulation layers 
102 and 103 may be formed from any suitable material, such 
as Mylar or any other non-conductive insulation material. In 
particular embodiments of the present invention, joints 106 
and 107 may each comprise a diode coupled between trans 
ceiver antenna 101 and conductive/capacitance layers 104 
and 105, respectively. In such embodiments, these diodes 
may be used to reduce resonant decay. Regardless of the 
presence of the diodes, transceiver antenna 101, insulation 
layers 102 and 103, and conductive/capacitance layers 104 
and 105 are then be encapsulated in protective layers 108 and 
109, which may be formed from any suitable material having 
any suitable thickness. So constructed, passive resonant 
reflector 100 works on the principle of an antenna and capaci 
tor, as conductive/capacitive layers 104 and 105 in conjunc 
tion with the insulation layers 102 and 103 act as a capacitor. 
When passive resonant reflector 100 comes within the 

proximity of a set of EAS gates (not illustrated), transceiver 
antenna 101 absorbs the radio frequency transmitted by the 
EAS gates. The capacitor formed by conductive/capacitance 
layers 104 and 105 and insulation layers 102 and 103 then 
begins to charge with the transmitted radio frequency 
absorbed by antenna 101. When instructed, the capacitor then 
discharges the absorbed frequency through antenna 101, 
which acts as a transmission antenna. In keeping with the 
operation of the EAS system, when the EAS gates receive the 
identical signal that they have transmitted, the EAS gates may 
Sound an alarm. Thus, according to particular embodiments 
of the invention, passive resonant reflector 100 may be con 
sidered a variation of a passive trunk circuit. 

Perhaps the most prevalent EAS system today is an 
acousto-magnetic (AM) system which contains an AM tag 
and a transmitter to create a surveillance area where the AM 
tag may be detected. The transmitter sends a radio frequency 
(about 58 KHZ in particular embodiments) in pulses, which 
energizes the AM tag when it is present in the Surveillance 
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4 
Zone. When the pulse ends, the AM tag responds by emitting 
a single frequency signal. While the transmitter is offbetween 
pulses, the AM tag may be detected by the receiver. A micro 
computer checks the AM tag signal detected by the receiver to 
insure it is at the right frequency, is time synchronized to the 
transmitter, at the proper level and correct repetition. If all 
criteria are met, the EAS system may then activate an alarm. 

In comparison, in a particular embodiment of the present 
invention, when the transmitter sends a radio frequency pulse, 
passive resonant reflector 100 stores the transmitted fre 
quency. When the pulse ends, passive resonant reflector 100 
responds by discharging the capacitor, transmitting the pre 
viously received radio frequency back to the receiver. The 
unique characteristics of particular embodiments of passive 
resonant reflector 100 allow the device to store only the signal 
sent by the transmitter, ensuring that the signal transmitted by 
the reflector is at the right frequency, time synchronized to the 
transmitter, and at the proper level and correct repetition. 
As is known in the art, AM materials are highly magneto 

strictive. When the tag material is introduced to the magnetic 
field, it physically shrinks. The greater the magnetic field, the 
more the tag material shrinks. As a result of driving the AM 
tag with a magnetic field, the AM tag may be physically 
changed and driven at a mechanical resonant frequency. 
When the standard AM tag is introduced to a strong magnetic 
field, Such as a check-out counter at a retail outlet, the mag 
netostrictive material is brought to saturation. When this 
occurs, the device may be unable to resonate at the frequency 
needed to activate the receiver, thus deactivating the tag. 

Similarly, when introduced to a strong magnetic field, pas 
sive resonant reflector 100 may also be deactivated. When 
introduced to such a field, conductive/capacitive layers 104 
and 105 may become distorted in shape, thereby changing the 
capacitor characteristics. With the capacitance characteristics 
changed, the device may be unable to transmit a signal rec 
ognizable to the receiver. 
A better understanding of the present invention may be had 

by making reference to FIGS. 2 and 3, which illustrate two 
different flowcharts. FIG. 2 illustrates a flowchart 200 of a 
method of constructing a passive resonant reflector 100 in 
accordance with a particular embodiment of the present 
invention. Flowchart 200 begins at step 202. At step 204, the 
first end of transceiver antenna 101 is coupled to first conduc 
tive/capacitance layer 104. In particular embodiments, this 
may be done using a diode to help reduce resonant decay. At 
step 206, the second end of transceiver antenna 101 is coupled 
to second conductive/capacitance layer 105. In particular 
embodiments, this may also be done using a diode to help 
reduce resonant decay. At step 208, the first and second con 
ductive/capacitance layers 104 and 105 are separated by one 
or more insulation layers. In particular embodiments, these 
one or more layers comprise a first insulation layer 102 
coupled to first conductive/capacitance layer 104 and a sec 
ond insulation layer 103 coupled to a second conductive/ 
capacitance layer 105. At step 210, transceiver antenna 101, 
first and second conductive/capacitance layers 104 and 105, 
and one or more insulation layers are then Substantially 
enclosed by a protective layer. Lastly, at step 212, flowchart 
200 terminates. 

FIG. 3 illustrates a flowchart 300 of a method of electroni 
cally source tagging an object in accordance with a particular 
embodiment of the present invention. Flowchart 300 begins at 
step 302. At step 304, an object is tagged with a passive 
resonant reflector. In particular embodiments, this passive 
resonant reflector comprises a transceiver antenna, first and 
second conductive/capacitance layers, and one or more insu 
lation layers, and is constructed as discussed above in regard 
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to FIGS. 1 and 2. At step 306, a radio frequency signal is 
transmitted to the passive resonant reflector by an EAS sys 
tem. This signal is received by the transceiver antenna of the 
passive resonant reflector, which in turn charges the conduc 
tive/capacitance layers, effectively storing the received sig- 5 
nal. At step 308, the conductive/capacitance layers discharge, 
transmitting this stored radio frequency signal through the 
transceiver antenna. This stored radio frequency signal is then 
received by the EAS system. In response to the receipt of the 
stored radio frequency signal, the EAS system may then 10 
signal analarm at step 310. Finally, at step 312, flowchart 300 
ends. 

FIG. 4 illustrates various components associated with the 
method described in connection with FIG. 3. Object 401 is 
tagged with passive resonant reflector 402, which has trans- 15 
ceiver 403. EAS system 404 has transceiver 405 and signal 
generator 406. Transceiver 405 transmits the first radio fre 
quency signal to transceiver 403 of passive resonant reflector 
403. Transceiver 403 transmits a second radio frequency sig 
nal which is received by transceiver 405 of EAS system 404. 20 
In response to the receipt of the second radio frequency sig 
nal, signal generator 406 signals an alarm. 
As can be understood from the above description, passive 

resonant reflectors in accordance with a particular embodi 
ment of the present invention offer the ability to receive and 25 
transmit a frequency transmitted to the passive resonant 
reflector via a magnetic pulse carrier. The passive resonant 
reflector collects the frequency, stores the frequency on the 
positive upslope of the magnetic sine wave, and, upon cross 
ing the most positive threshold of the magnetic sine wave, 30 
transmits the stored frequency in a radiant manner. Unlike 
previously available EAS tags that only resonate at a prede 
termined frequency, passive resonant reflectors in accordance 
with particular embodiments of the present invention are also 
able to receive and transmit a variety of frequencies transmit- 35 
ted to the passive resonant reflector via a magnetic pulse 
carrier. 

Although particular embodiments of the method and appa 
ratus of the present invention have been illustrated in the 
accompanying drawings and described in the foregoing 40 
detailed description, it will be understood that the invention is 
not limited to the embodiments disclosed, but is capable of 
numerous rearrangements, modifications, and Substitutions 
without departing from the spirit of the invention as set forth 
and defined by the following claims. 45 

What is claimed is: 
1. A passive resonant reflector, comprising: 
first and second conductive/capacitance layers; 
one or more insulation layers separating the first and sec 
ond conductive/capacitance layers; 

a transceiver antenna having first and second ends; and 
a first diode coupling the first end of the transceiverantenna 

to the first conductive/capacitance layer, the second end ss 
of the transceiver antenna coupled to the second conduc 
tive/capacitance layer; 

wherein the transceiver antenna is operable to receive a 
transmitted radio frequency signal, charge the first and 
second conductive/capacitance layers with the received 60 
radio frequency signal, and transmit the received radio 
frequency signal upon a discharge of the first and second 
conductive/capacitance layers. 

2. The passive resonant reflector of claim 1, further com 
prising a protective coating Substantially enclosing the first 65 
and second conductive/capacitance layers, one or more insu 
lation layers, and transceiver antenna. 

50 

6 
3. The passive resonant reflector of claim 1, further com 

prising a second diode coupling the second end of the trans 
ceiver antenna to the second conductive/capacitance layer. 

4. The passive resonant reflector of claim 1, wherein the 
transceiver antenna comprises metal. 

5. The passive resonant reflector of claim 1, wherein the 
transceiver antenna comprises a carbon compound. 

6. The passive resonant reflector of claim 1, wherein the 
first and second conductive/capacitance layers comprise an 
acetate film. 

7. The passive resonant reflector of claim 1, wherein the 
one or more insulation layers comprise Mylar. 

8. A passive resonant reflector, comprising: 
first and second conductive/capacitance layers; 
one or more insulation layers separating the first and sec 

ond conductive/capacitance layers; and 
a transceiver antenna having first and second ends, the first 

end of the transceiver antenna coupled to the first con 
ductive/capacitance layer, the second end of the trans 
ceiver antenna coupled to the second conductive/capaci 
tance layer; 

wherein the transceiver antenna is operable to receive a 
transmitted radio frequency signal, charge the first and 
second conductive/capacitance layers with the received 
radio frequency signal, and transmit the received radio 
frequency signal upon a discharge of the first and second 
conductive/capacitance layers; and 

wherein the passive resonant reflector is operable to be 
disarmed by applying a magnetic field to the passive 
resonant reflector Sufficient to alter a capacitance prop 
erty of the first and second conductive/capacitance lay 
CS. 

9. A method for forming a passive resonant reflector, com 
prising: 

coupling a first end of a transceiver antenna to a first con 
ductive/capacitance layer with a first diode; 

coupling a second end of the transceiver antenna to a sec 
ond conductive/capacitance layer, and 

separating the first and second conductive/capacitance lay 
ers with one or more insulation layers. 

10. The method of claim 9, further comprising substan 
tially enclosing the first and second conductive/capacitance 
layers, one or more insulation layers, and transceiver antenna 
within a protective layer. 

11. The method of claim 9, wherein coupling the second 
end of the transceiver antenna to the second conductive/ca 
pacitance layer comprises coupling the second end of the 
transceiver antenna to the second conductive/capacitance 
layer with a second diode. 

12. The method of claim 9, wherein the transceiverantenna 
comprises metal. 

13. The method of claim 9, wherein the transceiverantenna 
comprises a carbon compound. 

14. The method of claim 9, wherein the first and second 
conductive/capacitance layers comprise an acetate film. 

15. The method of claim 9, wherein the one or more insu 
lation layers comprise Mylar. 

16. A method of electronically source tagging an object, 
comprising: 

tagging an object with a passive resonant reflector com 
prising first and second conductive/capacitance layers, 
one or more insulation layers separating the first and 
second conductive/capacitance layers, and a transceiver 
antenna having first and second ends, the first end of the 
transceiver antenna coupled to the first conductive/ca 
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pacitance layer, the second end of the transceiver signaling an alarm in response to receiving the second 
antenna coupled to the second conductive/capacitance radio frequency signal; and 
layer; disarming the passive resonant reflector by applying a 

transmitting a first radio frequency signal to the passive magnetic field to the passive resonant reflector Sufficient 
resonant reflector Such that the first and second conduc- 5 to alter a capacitance property of the first and second 
tive/capacitance layers of the passive resonant reflector conductive/capacitance layers. 
store the transmitted radio frequency; 17. The method of claim 16, wherein the first and second 

receiving a second radio frequency signal transmitted by radio frequency signals are Substantially identical. 
the passive resonant reflector upon a discharge of the 
first and second conductive/capacitance layers; k . . . . 


